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(54) AGENT FOR CONTROLLING AND IMPROVING MAILLARD 

(57)Abstract: 

PURPOSE: To provide a Maillard reaction-controlling and 
improving agent containing a specific extremely low toxic organic 
germanium compound as a main ingredient and capable of 
effectively controlling or improving the Maillard reaction in either 
of the early period and the late period. 

CONSTITUTION. The Maillard reaction-controlling and improving 
agent contains an organic germanium compound of formula I 
[R1-R3 are H, alkyl such as methyl, ethyl, (substituted)phenyl; X 
is OH, O-lower alkyl, amino, OY (Y is metal such as Na or K, 
lysozyme, basic group such as basic amino)] (a compound of 
formula II or III). As the organic germanium compound of formula 
I, the compound having the structure of formula IV in water is 
especially preferable. The agent controls or improves the 
Maillard reaction, thereby permitting to control or improve the 
atrophy of a body caused by the complication of a diabete or by 
aging phenomena and to retard the progress of the diseases, and 
the agent is a highly safe medicine. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Formula. [Formula 1] 
RiR3 

I I 

(Ge-C-CH-COX)203 U> 
I 

R2 

It is the Maillard-reaction suppression improvement agent characterized by making into an 
active principle the organic germanium compound expressed with (R1 or R3 shows among a 
formula a hydrogen atom or the salt [Y shows the compound which has basic groups, such as 
metals, such as sodium and a potassium, or a lysozyme, and a basic amino acid,] by which X is 
expressed with a hydroxyl group, an O-low-grade alkyl group, the amino group, or OY in the 
phenyl group which be replaced [ low-grade alkyl groups, such as the same or a different 
methyl group, and an ethyl group 

[Claim 2] The Maillard-reaction suppression improvement agent according to claim 1 to which 
R1 or R3 makes a base resin the organic germanium compound a hydrogen atom and whose X 
are hydroxyl groups in a formula (1). 

[Claim 3] Set underwater the organic germanium compound expressed with a formula (1). 
[Formula 2] 

OH R1R3 

I I I 

HO-Ge-C-CH-COX (2) 

I I 
OH R2 

The Maillard-reaction suppression improvement agent according to claim 1 which is what 
comes out and has the structure expressed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Maillard-reaction suppression 
improvement agent which makes an organic germanium compound a base resin and shows the 
outstanding suppression and the outstanding improvement effect in more detail about a 
Maillard-reaction suppression improvement agent. 
[0002] 

[Description of the Prior Art] Being generated also in the living body will be expected from the 
place this Maillard reaction of whose is a non-enzyme-reaction of sugar and protein although 
a Maillard reaction is the general term of a series of reactions which start in combination with 
sugar and the proteinic amino group, and finally result in a brown compound, for example, 
coloring by heating of pabulum etc. is also depended on this reaction, and it will recently be 
observed. 

[0003] The above-mentioned Maillard reaction advances as follows in the initial stage. 
[Formula 3] 

H H 

H-C = 0 H-C = N Q> h-C-N 

H-C-OH /v H-C-OH C=0 

IV/ \ I 
HO-C-H + T ^_ HO-C-H HO-C-H 



H-C-OH NH2 H-C-OH ^ H-C-OH 

i I I 

H-C-OH H-C-OH H-C-OH 

I I I 

H-C-OH H-C-OH H-C-OH 

I I I 

H H H 

g&m V771SI TvKUMi 



^AGE 

That is, the aldehyde group of grape sugar and the proteinic amino group join together first, a 
compound called a Schiff base arises, since it is structurally unstable, the hydrogen transfer in 
a molecule (AMADORI transition) happens promptly, and this Schiff base produces a stable 
AMADORI compound as compared with a Schiff base. 

[0004] In a subsequent later stage, the above-mentioned AMADORI compound changes to a 
new grape-sugar derivative through loose dehydration, this derivative changes to another 
derivative named AGE (Advanced Glycosylation End Products) generically in irreversible 
further, and this another derivative forms new protein and a bridge formation object depending 
on the case. There are many portions unknown about the structure of these derivatives or a 
bridge formation object, and only and a 2-furanyl-4(5)-(2-furanyl)-1 HHmidazole (abbreviated 



2/8 s<— V 



name : FEI) are the grades known as a bridge formation object. 

[0005] It ** and it is reported through the latest research that the above-mentioned 
AMADORI compound has various disorders especially diabetes, aging, and close relation. For 
example, Antohny Cerami Although, as for Ronald J.Koenig, hemoglobin A 1C is contained by 
high concentration in a diabetic's blood compared with healthy people and it has announced 
that the concentration is proportional to the blood sugar level, this hemoglobin A 1C is an 
AMADORI compound, moreover — the same — Antohny Cerami etc. — a group and other 
groups have detected many AMADORI compounds from the living body, and the diabetic has 
announced having 2 or the 3 times as many AMADORI compound as this compared with 
healthy people through this research 

[0006] moreover, the opinion that such transition causes the so-called complication in 
diabetes although it will be expected that various protein in the living body is AGE-ized by the 
above-mentioned mechanism, and changes to the structure of cross linkage further, if a 
hyperglycemia state continues and a still more genera! degraded phenomenon — although — 
the opinion of being hung down also by the mechanism concerned is also advocated and it is 
also announced by the dura mater of the fact, a diabetic, or elderly people that Above AGE is 
accumulated 

[0007] That is, if the medicine which can disassemble compounds, such as AGE which 
according to research which gave [ above-mentioned ] explanation suppressed the above- 
mentioned Maillard reaction or was once generated, is offered, it will be thought that the ebb 
by a diabetic complication and a diabetic degraded phenomenon can be suppressed, or the 
advance can be delayed. 

[0008] The aging suppression constituent of the protein made from such a viewpoint and the 
protein aging suppression method using the medication constituent and this are indicated by 
JP,62-142114,A. Namely, the method currently indicated by this official report has active- 
nitrogen content substituents, such as an aminoguanidine. When this is prescribed for the 
patient including the Maillard-reaction product which has a carbonyl group like the 
aforementioned AMADORI product, and the medicine which can react, as shown in the 
following formula When the compound which has active-nitrogen content substituents, such 
as an aminoguanidine, reacts with the compound which has a carbonyl group like the 
aforementioned AMADORI product, it prevents that an AMADORI compound changes to a 
new grape-sugar derivative and new AGE in irreversible. 
[Formula 4] 

H H H H 
H-C-N — <Q> h-C-N <J> 

C=0 C=N-NH-C = NH2 + 

' I I 

HO-C-H HO-C-H NH2 

' + I 

H-C-OH + H2N-NH-C = NH2 ^ H-C-OH 

1 I I 

H-C-OH NH2 H-C-OH 

I I 

H-C-OH H-C-OH 

I I 

H H 

77 KUflfejft* 



X ^ AGE 

[Problem(s) to be Solved by the Invention] 

[0009] However, although he can understand chemically easily the mechanism in which it 
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prevents that the above-mentioned aminoguanidine etc. reacts with an AMADORI product, 
and changes to a grape-sugar derivative and AGE with a new AMADORI product in 
irreversible, the compound which an aminoguanidine etc. reacts with an AMADORI product 
and generates is strange protein for a human body, and there is no guarantee about the 
safety. 

[0010] Moreover, since it is expected that the medication period continues at a long period of 
time, it compares to the above-mentioned protein which an aminoguanidine etc. reacts with 
an AMADORI product and generates, and when the medicine containing the above-mentioned 
aminoguanidine etc. is prescribed for the patient for the purpose of proteinic aging 
suppression, the medical treatment of a diabetic complication, etc. as indicated by for 
example, the above-mentioned official report, the influence cannot be disregarded if toxic 
even when it is small. 

[001 1] this invention is made against the background of such conventional technology, the 
place made into the purpose can suppress or improve a Maillard reaction effectively, and it is 
in moreover offering the high medicine of safety. 
[0012] 

[Means for Solving the Problem] The composition of the Maillard-reaction suppression 
improvement agent which this invention adopted in order to attain the above-mentioned 
purpose is a formula [-izing 5]. 
RiR3 
I I 

(Ge-C-CH-COX) 203 u> 

I 

R2 

It is characterized by making into an active principle the organic germanium compound 
expressed with (R1 or R3 shows among a formula a hydrogen atom or the salt [Y shows the 
compound which has basic groups, such as metals, such as sodium and a potassium, or a 
lysozyme, and a basic amino acid,] by which X is expressed with a hydroxyl group, an OHow- 
grade alkyl group, the amino group, or OY in the phenyl group which is not replaced [ low- 
grade alkyl groups, such as the same or a different methyl group, and an ethyl group,, 
substitution, or 

[0013] this invention is explained in detail below. 

[0014] Since the Maillard-reaction suppression improvement agent of this invention makes 
the active principle the specific organic germanium compound expressed with the above- 
mentioned formula (1), if this compound is explained first, this will make a basic frame the gel 
mill propionic acid which the propionic-acid derivative which has three substituents R1, or R3 
and the oxygen functional group OX, and the germanium atom combined, and the germanium 
atom and oxygen atom in the basic frame concerned will combine it at a rate of 2:3. 
[001 5] In the aforementioned substituent R1 or R3, Substituent Z shows the salt of a carvone 
by which Substituent X is expressed [ phenyl groups / the so-called low-grade alkyl group or 
the so-called phenyl groups which are replaced or are not replaced /, such as a hydrogen 
atom, and a methyl group, an ethyl group, a propyl group, a butyl, ] with a hydroxyl group, an 
O-low-grade alkyl group, the amino group, or OY in a hydrogen atom or the amino group here, 
respectively. Y shows the compound which has the base represented by basic amino acids, 
such as metals (however, not restricted to a monovalent thing), such as sodium and a 
potassium, a lysozyme, or a lysine. 

[0016] Moreover, substituents R1 and R2 can illustrate the following as an organic germanium 
compound which has similarly combined the substituent R3 with beta grade, therefore is used 
for the alpha position of a germanium atom at this invention agent. 
[Formula 6] 
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[0017] It ** and the organic germanium compound of the above-mentioned structure can be 
manufactured by various methods. Namely, in the aforementioned formula (1), the compound 
of X=OH should just understand TORIHARO gel mill propionic acids, such as a TORIKURORU 
gel mill propionic acid (3) which introduced a substituent R1 or R3 beforehand, an added water 
part, as shown in the following reaction formula. 
[Formula 7] 

Rl R3 

I I H2Q 
Cl3Ge-C-CH-COOH (1) 

I 

R2 (3) 

[0018] In a formula (1) moreover, a thing like an X=0-low-grade alkyl group For example, it 
changes into the acid halide which thionyl chloride etc. is made to act on the above- 
mentioned compound (3), and corresponds to it. What is necessary is just to understand an 
added water part that what is necessary is just to understand an added water part after 
making the alcohol corresponding to the above-mentioned low-grade alkyl group react to this 
acid halide, after X=NH2 also makes ammonia act for example, on the aforementioned acid 
halide in a formula (1). 

[0019] Furthermore, that whose Y it is the salt by which X is expressed with OY in a formula 
(1), and is a metal is compoundable when what is the compound with which Y has a basic 
group follows a well-known acid-base reaction that what is necessary is just to make the 
metal hydroxide which corresponds to the compound (1) concerned act. 

[0020] The result of instrumental analyses, such as a nuclear-magnetic-resonance absorption 

(NMR) spectrum about the organic germanium compound obtained as mentioned above and an 
• *• 11 . ■ . . .. , 



(i-i) 

(1-2) 
(1-3) 



d-4) 



(1-5) 
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i mrarea-aD sorption urc; spectrum, is supporting wen tnat it is tnat tne aDove-mentionea 
compound is indicated to be by the general formula (1). 

[0021] In addition, it is equivalent to the state where they were isolated as a crystal, and 
germanium-oxygen combination receives hydrolysis in solution, for example, the formula 
showing the above-mentioned organic germanium compound is [Formula 8] with the 
aforementioned compound (1-1). 
OH 

I 

HO-Ge-CH2-CH2-COOH 
I 

OH 

It turns out that the becoming structure is taken. 

[0022] moreover — the inside of the above-mentioned compound — a compound (1-1) — 
comparatively — acquisition — it is desirable at an easy point 

[0023] As already stated, although the Maillard-reaction suppression improvement agent of 
this invention makes the active principle the organic germanium compound expressed with the 
above-mentioned formula (1), especially about the medication root, it cannot receive a limit 
and can prescribe it for the patient taking-orally-wise, parenterally, or locally. 
[0024] A limit is not received especially about dosage forms, either, well-known support etc. is 
used together if needed, and medicine is manufactured by partial application agents, such as 
parenteral agents, such as internal use agents, such as a tablet, powder, or a capsule, or 
injection, a lotion, or ointment. 

[0025] Moreover, the content of the organic germanium compound in the Maillard-reaction 
suppression improvement agent of this invention is just about a 1-100mg/kg/day as dose if 
needed that what is necessary is just to consider as 5-500mg / 1 medication unit grade, 
corresponding to a symptom etc. 

[0026] In addition, the toxicity of the organic germanium compound used by this invention is 
very low, for example, is 10g or more at 6g or more and a rat in LD50 of the mouse according 
to internal use with the aforementioned compound (1-1). 
[0027] 

[Example] Next, an example explains this invention still in detail. 
[0028] 

[Example 1] N alpha-t-butoxycarbonyl-l_-lysine as a proteinic model compound The 
phosphate buffer solution containing 50mM(s) of (abbreviating to an N alpha-t-Boc-lysine 
hereafter), and 1 M of a glucose (50 mM) After adding the above-mentioned organic germanium 
compound (1-1) to pH 7.4 so that the last concentration may become with 0, 1,5, 10, and 
50mM(s), respectively, It incubated for 15 days at 40 degrees C, and generation of AGE was 
measured with the degree of browningHzing (absorbance in 420nm), the consumption of an N 
alpha-t-Boc-lysine was measured by the high-speed liquid chromatograph (it abbreviates to 
the HPCL method hereafter), and the effect of the added organic germanium compound (1-1) 
was investigated. The result is shown in drawin g 1 and drawin g 2 . 
[0029] The organic germanium compound (1-1) suppressed generation of AGE in 
concentration dependence, and suppressed generation of AGE nearly completely by the 
concentration of 5 or 10mM(s) so that clearly from drawi ng 1 . moreover, the same inclination 
— drawin g 2 — being also alike — seeing, the organic germanium compound (1-1) suppressed 
consumption of an N alpha-t-Boc-lysine to about 10% by the concentration of 10mM These 
results show that the medicine of this invention has the depressor effect in the initial stage of 
a Maillard reaction. 
[0030] 

[Example 2] N alpha-t-butoxycarbonyl-N epsilon-fructose-l_-lysine as a model compound of 
glycosylation protein The phosphate buffer solution containing 1 0mM(s) of (abbreviating to F- 
lysine hereafter) (50 mM) After adding the above-mentioned organic germanium compound (1- 
1) to pH 7.4 so that the last concentration may become with 0, 1, 5, 10, and 50mM(s), 
resner.tivelv. Tt incubated fnr 15 Havs at 40 Ha pta as O. and p-eneratinn nf AOF was measured 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/07/04 



6/8 /<— v 



with the degree of browning-izing (absorbance in 420nm), the amount of decomposition of F- 
lysine was measured by the high-speed liquid chromatograph, and the effect of the added 
organic germanium compound (1-1) was investigated. The result is shown in drawin g 3 and 
drawin g 4 . 

[0031] The organic germanium compound (1-1) suppressed generation of AGE nearly 
completely by the concentration of 5 or 50mM(s) so that clearly from drawin g 3 . Moreover, 
the organic germanium compound (1-1) suppressed consumption of F-lysine by the 
concentration of 5 or 50mM(s), and suppressed consumption of F-lysine to about 20% by the 
concentration of 50mM so that clearly from drawin g 4 . These results show that the medicine 
of this invention has the depressor effect in the inside of a Maillard reaction, or a later stage. 
[0032] In addition, although the almost same effect was acquired when compounds other than 
the above (1-1) were used as an organic germanium compound, an effect was not seen, when 
[ most ] it replaced with an organic germanium compound and an aminoguanidine was used. 
[0033] 

[Example 3] Were [ 60-70-degree C ] under hot bath, and 20mg of a ribose, 20mg of an 
arginine, and 10ml of a methanol were made to react, flowing back, and, in addition to [ 0.1- 
0.3ml of acetic acids ] the 10 - 15-minute back, carried out vacuum concentration after 
further 5 - the 10-minute reaction. The acetic acid was removed by adding water a little on 
the way. Finally it dissolved in 1ml of water, and by the HPLC method, the Amadori- 
rearrangement product was isolated preparatively and it freeze-dried after preparative 
isolation. It mixed with the freeze-drying object of the above-mentioned Amadori- 
rearrangement product with 40mM sodium phosphate buffer solution of an organic germanium 
compound (1-1), or the sodium phosphate buffer solution 1 to 1 after suspending in the 4ml 
sodium phosphate buffer solution (pH 7.4, 0.1 M), and incubated at 37 degrees C for 24 hours. 
0.1ml was sampled with time and it analyzed by the HPLC method immediately. When it was 
not able to analyze immediately, cryopreservation was carried out at -20 degrees C. 
[0034] As shown in drawing 5 , the Amadori-rearrangement product almost disappeared in 18 
hours, and the arginine increased what does not add an organic germanium compound (1-1). 
Moreover, before or after 1 1 minutes, the strange peak appeared and it has increased rapidly 
after the 9th hour. However, what added the organic germanium compound (1-1) had a very 
loose reduction of an Amadori-rearrangement product, as shown in drawin g 6 , and most of 
the increase in an arginine and the increase in a strange peak was not admitted. This shows 
that the Maillard reaction of the sugar with which this invention agent constitutes nucleic 
acids, such as a ribonucleic acid (RNA), is suppressed. 
[0035] 

[Example 4] To the female Splague-Dawley rat (21 totals, weights 240-270g), 65mg/after 
carrying out kg body weight intravenous injection and producing diabetes, the streptozocin 
was divided into two groups and made into the control group and the medication group. Put in 
the organic germanium compound (1-1) into drinking water, night was made to carry out oral 
extraction, and the dose was taken as 1 0Omg/kg body weight. It collected blood at the time of 
hungry 4 and 8 or 14 weeks after, and the blood sugar level, glycosylated hemoglobin (it 
abbreviates to GHb hereafter), glycated albumin (it abbreviates to GA hereafter), and 
fructosamine (it abbreviates to Fru hereafter) were measured. GHb was an AFINITE 
chromatography by the mini column, and GA was measured by the HPCL method which used 
two sorts of columns, and checked similarly about weight, the amount of drinking water, and 
the amount of ingestion. 

[0036] As GHb was in the inclination of the low value in a medication group and it was shown 
in drawin g 7 , GA is 21.6**1.8% (Mean**SD) by the medication group, and showed the low 
value intentionally at 14-week o'clock as compared with 23.8**2.3% of the control group. The 
plasma albumin concentration at this time was 1 .9**0.3 and 2.0**0.2 g/dl respectively. On the 
other hand, as shown in drawin g 8 , as for Fru, the medication group showed the low value by 
eight weeks more nearly intentionally than a control group. In 14 weeks, the fall at 
239**1 6micromol/L with a medication group more significant than 267**26micromol/L of a 
r.ontrnl trmun was Sfiftn. In addition, thfi Hifffirfinnfi was not sftftn hv wfiipfit. th« amount of 
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drinking water, and food intake by 2 between groups through progress. Similarly as for the 
difference, fasting blood sugar was not accepted by 2 between groups at the time of each 
blood collecting. 

[0037] The above-mentioned result shows that an organic germanium compound (1-1) 

suppresses GURIKESHON of a plasma protein. 

[0038] 

[Example 5] To the female Splague-Dawley rat (21 totals, weights 240-270g), 65mg/after 
carrying out kg body weight intravenous injection and producing diabetes, the streptozocin 
was divided into two groups and made into the control group and the medication group. Put in 
the organic germanium compound (1-1) into drinking water, night was made to carry out oral 
extraction, and the amount of medication was set to 100mg/kg body weight. After having 
slaughtered 14 weeks after, obtaining the abdominal skin and the tendon of a tail and 
extracting a collagen from an organization, it solubilized by collagenase processing and the 
fluorescence was measured on excitation wavelength 370mn and the absorption wavelength of 
440nm. Hydroxyproline was simultaneously measured by the HPLC method, the amount of 
collagens was calculated, and fluorescence intensity was amended with this value. 
[0039] The fluorescence of a skin collagen was compared with 2.32**0.24 (arbitory units/mg 
collagen, Mean**SD) of a control group as shown in drawin g 9 , and it indicated the low value 
to be 1 .95**0.29 intentionally by the medication group, moreover, it is shown in drawin g 10 — 
as — the tendon of a tail — the fluorescence of a collagen was too compared with 2.59**0.69 
and 2.01**0.18 by the medication group at the control group, respectively, and the significant 
fall was seen In addition, 4 under progress, the fasting blood sugar for 8 or 14 weeks, weight, 
the amount of drinking water, a meal The difference was not seen in 2 between groups by 
object intake. 

[0040] Like a collagen, GURIKESHON of the late protein of a metabolic rate in the living body 
is considered to be set to one of aging or the causes of diabetic complications, as a result of 
making a Maillard-reaction later stage product with the structure of cross linkage, the above- 
mentioned result — an organic germanium compound (1-1) — the skin and a tendon — 
suppressing GURIKESHON of a collagen is shown 
[0041] 

[Example 6] To 20 patients diagnosed as diabetes by 75g glucose tolerance test, the day was 
prescribed for the patient during February in 750mg /of an organic germanium compound (1- 
1), and the blood serum fructosamine medication before and after medication was measured. 
According to the conventional method, measurement of blood serum fructosamine made the 
AMADORI standard standard, added the sample or the standard to the NTB solution, 
incubated at 37 degrees C, and was performed by measuring the coloring. 
[0042] The result is shown in drawin g 1 1 . A patient's blood serum fructosamine medicated 
with the organic germanium compound (1-1) was falling as compared with the value before 
medication so that clearly from this drawin g 1 1 . 
[0043] 

[Effect of the Invention] this invention can make a base resin the organic germanium 
compound expressed with the aforementioned formula (1), can also set it to any of the first 
stage and the second half, and can suppress or improve a Maillard reaction effectively — it 
excels When a living body is medicated with this invention agent according to such an effect, 
it can be said that it is effective in the complication of the diabetes of the ketoacidosis of 
diabetes nature, infection, ******, ****, neuropathy, a cerebral blood vessel obstacle, and 
others. 

[0044] And since the organic germanium compound expressed with a formula (1) does not 
have the AMADORI product and the functional group which reacts, unlike an aminoguanidine 
etc., it does not generate strange protein for a human body in the living body. Furthermore, 
the organic germanium compound expressed with a formula (1) is not what shows a side 
effect when a medicine is prescribed for the patient, and since the safety is made very high, 
even if it continues and a long period of time is medicated, for example for the purpose of the 
mp.Hiral treatment of a Hiahfitir r.n mn I i ration citr... it ran h« said that nnssihilitv of Hoincr a had 
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influence to a living body is very low. *"° 
[0045] In addition, if medication of this invention agent is started after diagnosing as diabetes 
since it will be discovered to end position for ten years after a diabetic complication is 
generally diagnosed as diabetes, it is thought that it can be prevented or delayed and the 
prevention-effect of the aforementioned complication can also expect the manifestation of a 
complication to this invention agent in this meaning. 

[Translation done.] — — 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 is a graph which shows that generation of AGE is suppressed by this invention agent. 
[ Drawin g 2] Drawin g 2 is a graph which shows that consumption of an N alpha-t-Boc-lysine is suppressed by 
this invention agent. 

[ Drawin g 3] Drawin g 3 is a graph which shows that generation of AGE from F-lysine is suppressed by this 
invention agent. 

[ Drawin g 4] Drawin g 4 is a graph which shows that decomposition of F-lystne is suppressed by this invention 
agent 

[ Drawin g 5] Drawin g 5 is a graph which shows decomposition for [ from the ribose and arginine when not adding 
this invention agent ] Amadori-rearrangement generation. 

[ Drawin g 6] Drawing 6 is a graph which shows decomposition for [ from the ribose and arginine at the time of 
adding this invention agent ] Amadori-rearrangement generation. 

[ Drawin g 7] Drawin g 7 is a graph which shows that glycated albumin of a rat falls by this invention agent. 
[ Drawi ng 8] D rawin g 8 is a graph which shows that the fructosamine of a rat falls by this invention agent. 
[ Drawin g 9] Drawin g 9 is a graph which shows that the fluorescence of the skin collagen of a rat falls by this 
invention agent. 

[ Drawin g 10 ] drawin g 10 — this invention agent — the tendon of the tail of a rat — it is the graph which shows 
that the fluorescence of a collagen falls 

[ Drawin g 11] Drawin g 1 1 is a graph which shows that a diabetic's blood serum fructosamine falls by this 
invention agent. 



[Translation done.] 
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